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The technique Noise Immune Cavity Enhanced Optical Heterodyne Velocity Modulation Spectroscopy, or NICE-
OHVMS, has been used to great effect to precisely and accurately measure a variety of molecular ion transitions from
species such as H+3 , CH
+
5 , HeH
+, and HCO+, achieving MHz or in some cases sub-MHz uncertainty.bc It is a powerful
technique, but a complete theoretical understanding of the complex NICE-OHVMS lineshape is needed to fully unlock its
potential.
NICE-OHVMS is the direct result of the combination of the highly sensitive spectroscopic technique Noise Im-
mune Cavity Enhanced Optical Heterodyne Molecular Spectroscopy(NICE-OHMS) with Velocity Modulation Spec-
troscopy(VMS), applying the most sensitive optical detection method with ion species selectivity.d The theoretical under-
pinnings of NICE-OHMS lineshapes are well established,e as are those of VMS.f This presentation is the logical extension
of those two preceding bodies of work. Simulations of NICE-OHVMS lineshapes under a variety of conditions and fits of
experimental data to the model are presented. The significance and accuracy of the various inferred parameters, along with
the prospect of using them to extract additional information from observed transitions, are discussed.
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